Indicator Displacement Assays

Binding of PV by complex 3 -Job's Plot
The method of continuous variance (Job's Plot) was used to confirm the stoichiometry of the receptor: interaction. A series of solutions containing 3 and PV in varying molar ratios (0:1, 1:9…9:1, 1:0) were prepared in a 96 well plate, and the UV/vis absorbance at 445 nm was read. As shown in Figure S1 , a plot of mole fraction vs ΔAbsorbance yields a parabolic curve. According to the Job's method, the maximum (or minimum) of this plot occurs at the mole fraction that results in the maximum formation of the receptor: indicator complex. In this case, the minimum occurs at 
Binding of PV by complex 3 -Titration
The strength of the interaction between 3 and PV was investigated by UV/vis titration. Increasing amounts of 3 were added to 25 µM solutions of PV in a 96 well plate. A plot of receptor concentration vs absorbance at 445 nm yields a binding curve, which was fit in Origin using a 1:1 binding model described by Anslyn et al [1] and the binding constant was determined to be (2. The strength of the interaction between 6 and PV was investigated by UV/vis titration. Increasing amounts of 6 were added to 25 µM solutions of PV in a 96 well plate. A plot of receptor concentration vs absorbance at 445 nm yields a binding curve, which was fit in Origin using a 1:1 binding model described by Anslyn et al [1] and the binding constant was determined to be (7.5 ± 2.2) x 10 3 M -1 Figure S3 , binding curve obtained upon titration of PV with complex 6 in 100 mM HEPES at pH 7.5, with fit curve shown in black 
Arsenate and Phosphate Binding by complex 3 -displacement of PV
Displacement Assays could then be used to determine the strength of binding between 3 and arsenate and phosphate. Solutions containing a 1:1 ratio of 3 and PV were prepared in 100 mM HEPES at pH 7.5, and then increasing amounts of either arsenate or phosphate were added. Again, a plot of anion concentration vs absorbance at 445 nm yielded a binding curve for each interaction. These data could be fit in Origin using a displacement assay script reported by Anslyn et al and the anion binding constants were determined.
Figure S4
, displacement curves obtained upon titrating a 1:1 mixture of 3 and PV with arsenate and phosphate in 100 mM HEPES at pH 7.5, with fit lines shown in black
The same method was also used to determine the strength of sulphate binding, however no displacement occurred even up to 10 equivalents of anion, and therefore the binding constant could not be determined. As shown in Figure S5 , even addition of 10 equivalents of acetate to the solution induced only a tiny change in the UV-vis spectrum. This shows that binding of acetate is insignificant compared with arsenate or phosphate.
Isothermal Titration Calorimetry
ITC -binding of Sulphate by complex 3
ITC was also used to investigate sulphate binding by 3, however as shown in figure S5, no binding interaction was observed. 
Zinc Loading -Quantification
Zinc uptake by the functionalised HypoGel beads was determined by quantification of the zinc present in the initial and final reaction solutions, as well as the buffer washes. To this end, pyrocatechol violet was used as a zinc indicator. First, a zinc standard was used to produce a calibration curve for the response of PV to zinc in 10 mM HEPES at pH 7, as shown in figure S8 . 
Adsorption -Kinetics Experiment
In order to confirm that arsenate equilibrium was reached during the batch adsorption studies, arsenate uptake by Zn-HypoGel was monitored over 24 hours. 5 mg of sorbent was added to a 50 ml solution containing 1800 ppb arsenate in 10 mM HEPES at pH 7. 100 µL aliquots were removed at each time point for subsequent voltammetric analysis. As can be seen in figure S9 , there is no further change in concentration after 8 hours, and therefore equilibrium is reached well within the 24 time period of the batch experiments.
Crystallography
The X-ray crystal structure of 5. The OH hydrogen atom of the included methanol solvent molecule in the structure of 5 was located from a ΔF map and refined freely subject to an O- The included solvent was found to be highly disordered, and the best approach to handling this electron density was found to be the SQUEEZE routine of PLATON. [ The O(94)-based methoxy group was found to be disordered. Two orientations were identified of ca. 75 and 25% occupancy, their geometries optimised, the thermal parameters of adjacent atoms restrained to be similar, and only the non-hydrogen atoms of the major occupancy orientation was refined anisotropically (the remainder were refined isotropically).
The B(1) and B(2)-based BF 4 anions were both found to be disordered. In each case three partial occupancy orientations were identified, (of ca. 53:25:22 and 59:24:17% occupancy respectively), their geometries optimised, the thermal parameters of adjacent atoms restrained to be similar, and only the atoms of the major occupancy orientations were refined anisotropically (the remainder were refined isotropically). 
Synthesis
2,6-bis((bis(pyridin-2-ylmethyl)amino)methyl)-4-methylphenol bis-copper(II)
bistetrafluoroborate acetate (1). This complex was prepared by modification to a procedure described by Fenton et al [3] . L 1 (0.159 g, 0.3 mmol) was stirred in MeOH (8 ml) at 55°C. 
2,6-bis((bis(pyridin-2-ylmethyl)amino)methyl)-4-methylphenol bis-nickel(II)
tetrafluoroborate diacetate (2). This complex was prepared by modification to a procedure described by Fenton et al [3] . L 1 (0.159 g, 0.3 mmol) was stirred in MeOH (8 ml) at 55 °C. 
2,6-bis((bis(pyridin-2-ylmethyl)amino)methyl)-4-methylphenol bis-zinc(II)
tetrafluoroborate diacetate (3). This complex was prepared by a modification to a procedure described by Fenton et al. [ Calc. C 37.47, H 3.47, N 9.04, Found C 37.64, H 3.37, N 8.90.
1,3-bis(bis(pyridin-2-ylmethyl)amino)propan-2-ol bis-zinc(II) bishexafluorophosphate
acetate (6). This compound was prepared according to the method described by Fenton et al. [4] L 2 (0.05 g, 0.11 mmol) was stirred in methanol (8 ml) at 55°C. Triethylamine (0.015 ml, 0.11 mmol) was then added and the mixture stirred for 10 minutes. The temperature was increased to 67°C and zinc acetate (0.04 g, 0.22 mmol) was added. Sodium hexafluorophosphate (0.037g, 0.22mmol) was then added and the mixture heated at reflux for 30 minutes. The reaction was then allowed to cool to room temperature and left to stand overnight, yielding a white precipitate. This precipitate was filtered off and washed with cold 
Boc-protected Tyramine (8).
This compound was prepared according to the literature procedure described by Kwon et al. [5] Tyramine (1.003 g, 7.29 mmol) was stirred in THF (50 ml) and MeOH (10 ml) at 0 °C. Boc-protected 2,6-bis((bis(pyridin-2-ylmethyl)amino)methyl)-4-(2-aminoethyl)-phenol (9). This Mannich reaction was previously reported by Kwon et al. [5] A 36% formaldehyde solution (4.4 ml, 52.7 mmol) was stirred in ethanol (50 ml) at room temperature. Di-2picolylamine (7.59 ml, 42.2 mmol) was dissolved in ethanol (10 ml) and added dropwise.
The temperature was then raised and the mixture stirred at reflux (80 °C) overnight. Bocprotected tyramine (5 g, 21.1 mmol) was then added and the solution stirred at reflux for a further 5 days. The reaction was then allowed to cool to room temperature and the solvent removed under vacuum. The resulting residue was dissolved in ethyl acetate (60 ml) and The deprotection shown above was carried out according to a procedure described by Kwon et al. [5] Boc-protected 2,6-bis((bis(pyridin-2-ylmethyl)amino)methyl)-4-(2-aminoethyl)-phenol (1.172 g, 1.67 mmol)was stirred in dichloromethane (40 ml). As trifluoroacetic acid (4 ml, Groundwater Adsorption Experiments. A groundwater sample was collected from a water treatment plant in the West Midlands and preserved by adjustment to pH 1 with HCl. The solution was then re-adjusted to pH 7 with 0.1 M NaOH and spiked with 1 ppm arsenate stock. 5 ml of this solution was then added to a luer syringe fitted with a frit and cap, followed by 5 mg of either adsorbent. The solution and sorbent were then shaken together on an orbital shaker at 100 rpm for 24 hours, after which time the solution was removed by filtration and acidified with 0.1 M HCl, ready for analysis by DPASV. 
